Background: Health care services are associated with risks for their recipients. Medication errors can lead to many negative consequences for the health care system, including prolonged hospital stay and increased cost per patient. The aim of this study was to investigate the nursing staff's perspective regarding reasons for medication errors in Ayatollah Kashani hospital, Shahrekord, Iran. Methods: 207 nurses working in the ICUs of the hospital were selected by convenience sampling and their comments about effective factors in the incidence of medication errors were investigated by a researcher-made questionnaire. To examine the reliability and validity of the questionnaire, we offered it to 5 nursing experts and necessary corrections were made based on the comments. The reliability of the questionnaire was also investigated by Cronbach's alpha coefficient that gave the value of 85%. The first section of the questionnaire consisted of questions about demographic characteristics and the second section investigated the reasons for medication errors in nursing-related area, workplace-related area, director of nursing-related area, and drug-related area. For each item, there were four choices, i.e. none, little, moderate, and much and therefore, the level of importance scored between 0 and 3. The data were analyzed by SPSS 17. Results: In this study, the most important reasons for medication errors were related to workload-induced fatigue (mean: 2.37) in the nurses-related area, high labor-intensity in department (mean: 2.32) in the workplace-related area, insufficient nursing staff proportional to the number of patients in department (mean: 2.41) in the director of nursing-related area, and drug name confusion in the drug-related area (mean: 2.04).
Background
Patient safety has attracted special attention since 2000. The institute of medicine has issued a report to attract further attention to the issue of medical errors and promote patient safety in delivering health care services. According to this report, errors are a main reason for mortality and harm to patients (1) . Providing safety for patients is a main concern of health care professionals, and patient safety is currently being addressed as a key concept in and an important index of controlling quality of health care services (2) . demonstrate demonstrate that over 50 medications, which comprise approximately 1/3 of the nurse's working time, are implemented by a nurse during a shift work. Therefore, nurses are in the first line of medication errors (3).
Greenfield states that 2.2 million people each year are injured because of medication errors, including 106,000 inpatients who finally die due to these errors (4) . In 2002, 1/5 of litigation cases and judicial complaints in the USA were related to medication errors (5) . There are no compiled statistics on nursing errors in Iran; however, the ministry of health and medical education has declared that billions of Tomans each year are spent for hospitalizing and caring for the patients due to medical errors. This statement is confirmed by increased number of the complaints filed about physicians' and nurses' medical errors (6) . Medication error refers to any preventable event throughout the process of pharmacotherapy that can lead to inappropriate medication use or harms to the patients (7) . Copyright A number of studies have investigated the rate of medication errors in Iran. For example, Farzi et al. study demonstrated that nursing staff in intensive care units (ICUs), as with other members of health care team, were likely to commit errors in delivering health care services for several reasons with a variety of consequences such as jeopardizing their own employment and harming the patients (8).
Cheraghi et al. reported insufficient drug information to be the most common reason for committing medication errors among nurses so that 19% of the medication errors were found to be due to miscalculations of drug dose (9) . In addition to causing harm to patients, the nurses' medication errors can lead to several problems such as unsuccessful and defective treatment, increased length and cost of hospital stay, and the patients' distrust with health care system (10) . Besides that, crowdedness of workplace and heavy workload may result in distractions and interruptions in the nurses' work and therefore medication errors become more likely to happen (11) . Severity of these errors can be minimal, severe, life-threatening, and fatal (12) .
A study conducted in Mashhad, Iran, reported that from the nurses' perspectives, the nurses' erroneous transfer of medication orders (73.9%) was the most important reason for medication errors followed by prescription of wrong dose of the drug by physicians and incorrect adjustment of infusion instruments (64.1%) (13) . Implementing medication orders has a significant contribution to the process of treatment and health care services delivery (14) so that nurses spend over 40% of their working time to implement medication orders; therefore, maintenance of safety and prevention of harms to patients due to medication errors are highly important from nursing perspective (15) .
Disclosure of errors is known to be the basis for maintaining and improving patient safety. Although providers of the services are ethically and professionally committed to disclosing the errors, the rate of errors reported by nurses is much lower than that of all committed errors (16, 17) . Fear of legal issues and cases, being interrogated by the relevant officials, and reaction of director of nursing and colleagues are barriers to reporting the errors voluntarily (18, 19) .
Tol et al. found managerial factors to be the most important reason for lack of reporting medication errors among nurses (20) . Kim et al. study reported identification of real and potential errors to be the most important factor for advancing delivery of safe health care services to children and culture of reporting (21) . A study conducted in the USA demonstrated that use of computer systems to register drug prescription was an important factor for reducing medication errors (22) . The medication errors can lead to many negative outcomes in the health care system including increased length of hospital stay and therefore associated costs per patient. Moreover, a number of patients may die or sustain long-term or short-term disabilities because of the side effects of drugs. In the light of large number of accident and traumatic patients admitted to Ayatollah Kashani hospital, Shahrekord, Iran, and because this hospital is a teaching hospital, we conducted this study to investigate the reasons for medication errors from the nurses' perspectives in this hospital, in addition to offering some recommendations to improve the status of disclosing medication errors, so as to help reduce medication errors.
Methods
This descriptive-analytical study was conducted in Ayatollah Kashani hospital, Shahrekord, Iran, in 2013 -2014. The study population consisted of all nursing staff in the ICUs of this hospital. The participants were selected according to random sampling. According to the formula of sample size calculation, the sample size was determined to be 207 people. The inclusion criteria were being consent to participate in the study and having work experience of at least one year.
The data were gathered by a researcher-made questionnaire consisting of two sections: demographic characteristics and survey of nurses' perspectives about incidence of medication errors. This questionnaire was developed according to reliable references and articles on the reasons for medication errors (20, 23, 24) . To examine the reliability and validity of the questionnaire, we offered 5 copies to nursing experts and necessary corrections were made based on their comments. The reliability of the questionnaire was also investigated by Cronbach's alpha coefficient that gave the value of 85%. The first section of the questionnaire consisted of seven items on demographic characteristics (age, gender, marital status, education level, history of nursing work, shift work, and type of employment) and the second section investigated the level of importance attributed to the reasons for medication errors with 46 items on different areas, including nursing-related area (18 items), workplace-related area (nine items), director of nursing-related area (nine items), and drug-related area (10 items). For each item, there were four choices, i.e. none, little, moderate, and much and therefore, the level of importance scored between 0 and 3, representing minimum and maximum importance, respectively.
The questionnaires were distributed to the participants and necessary explanations were given to them. Four days later, the completed questionnaires were collected. If a questionnaire was not fully completed, the researchers 2
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followed up the respondent to investigate the reason behind not completed questionnaire). The data were analyzed by SPSS 17. Descriptive statistics were used to calculate measures of central tendency and distribution, and analytical statistics, consisting of Pearson correlation coefficient, ANOVA, and independent t test to investigate correlation and association among the variables. To observe ethical considerations, the researchers explained the research purposes to the participants after the research and technology deputy provided the approval to conduct this study. Besides that, participation in the study was voluntary and the participants provided informed consent to participate in the study. The questionnaires were completed anonymously and the participants ensured that the data would be kept confidential.
Regarding employment status, most (52.7%) of the participants were contractually employed, 15 (7.2%) worked in the internal department, 48 (23.2%) in the ICU department, 10 (4.8%) in the surgical department, 20 (9.8%) in the emergency department, 7 (3.4%) in the urology department, 20 (9.7%) in the men surgical department, 6 (2.9%) in the ophthalmology department, and 8 (3.9%) in the ENT department.
Results
207 nurses participated in this study. The participants' age was 20 -50 years and most (47.8%) of them were in range of 30 -39 years. 87% of the participants were female, 77.3% married, and 22.7% single. Regarding work experience, most (56%) participants had over 6 years of work experience. In this study, 89.4% of the participants were MA/MSc. holders, 8.6% associate degree holders, and 1.9% high school completion certificate holders.
From the participants' perspectives, the most common reasons for incidence of medication errors, according to the range of attainable scores for each area, were related to director of nursing-related area with mean score of 1.93 followed by nurses-related area (1.89), workplacerelated area (1.78), and drug-related area (1.76).
From the nursing staff's perspectives, the most and the least important reasons for medication errors were reported to be insufficient nursing staff proportional to the number of patients (60.9%) and evening shift work (33.3%) in the director of nursing-related area, workloadinduced fatigue (56%) and paying no attention to the time of medication (35.3%) in the nurses-related area, high laborintensity in the department (53.6%) and lack of drug information resources in the department (40.6%) in the workplace-related area, and drug name confusion (37.7%) and large variety of the drugs in the department (33.6%) in the drug-related area, respectively (Tables 1 -4 ).
Discussion
The main purpose of this study was to investigate the nursing staff's perspectives about incidence of medication errors in Ayatollah Kashani hospital, Shahrekord, Iran. In this study, the reasons were assigned to four areas. Insufficient nursing staff proportional to the number of patients was reported to be the most common reason in the director of nursing-related area, workload-induced fatigue in the nurses-related area, heavy workload in the department in the workplace-related area, and drug name confusion in the drug-related area.
Bijani et al. reported that the most important reasons for incidence of medication errors were related to workload-induced fatigue followed by inadequate number of staff proportional to number of patients, long working hours, and high labor-intensity of nurses in the department. Moreover, other variables such as work experience were found to be significantly associated with incidence of medication errors (25) . A finding of the present study was nursing staff's workload in caring for patients. Consistent with this finding, heavy workload of the nursing staff and disproportionate number of patients to the number of nurses, chaotic working conditions, and inadequate staffing were some of the most important reasons for medication errors in previous studies (23, 26, 27) . Noorian et al. study reported in line with our study that low number of workforce, heavy workload, and nurses' physical fatigue were the most important reasons for incidence of medication errors (28) .
The findings of the present study on nurses-related area demonstrated that fatigue was the most important reason for incidence of medication errors. Moreover, Oladi Ghadikalaee et al. study showed that nurses' fatigue was the most important reason for medication errors (19) . Koohestani et al. study, conducted on 100 patients, reported that fatigue and high labor-intensity in the department were among the most important factors attributing to incidence of medication errors from the nurses' perspectives (29) . Pape et al. reported nurses' fatigue to be the third leading cause of medication errors (30) . Besides that, Soozani et al. found nurses' overtime-induced fatigue and mental problems to be reasons for medication errors (31) .
These findings confirm that nurses' fatigue is a potential factor for incidence of medication errors. Lawton and Parker argued that the role of human factors in incidence of medication errors was important (17) . In the present study, nurses-related factors were derived to be important for incidence of medication errors so that the mean score for this area was 26.56. Ito et al. study conducted in Japan demonstrated that more years of work experience contributed to reduced medication errors (32) . Consistently, in the present study, a statistically significant association was observed between work experience and incidence of medication errors. Tang et al. study on 72 nurses demonstrated that certain factors such as nurses' carelessness, increased workload, and naïve nurses played a role in incidence of medication errors (33) . In the current study, the medication errors were found to occur most frequently in morning and night shift works. Moreover, Hesari et al .study demonstrated that incidence of medication errors was higher in the night shift work than morning and evening shift works (34) . Similar studies have reported that poor working conditions including crowdedness and stressors in the department (8) and physicians' illegible medication orders (15) may result in the incidence of medication errors. Leufer and Cleary-Holdforth argued that crowdedness of the working environment and heavy workload can lead to distraction and interruptions in nurses' work and therefore, committing medication errors by the nurses (11).
In drug-related area, drug name confusion was reported to be the most important reason for the incidence of medication errors, which is consistent with Cheraghi et al. study (35) . Moreover, Nikpeyma and Gholamnejad reported that drug name confusion was the reason for 35% of medication errors (36) . Because drug name confusion has been frequently found to be a main source of medication errors, codification of a protocol to name, label, and package drugs can be an effective measure in this regard. Lack of drug information among nurses has been reported to play an important role in the incidence of medication errors. This finding is consistent with the present study results demonstrating that this factor is one of the most important reasons for incidence of medication errors in nurses-related area (37) . Consistently, many nursing researchers have referred to increasing drug information among nurses as a very important strategy to reduce Crit Care Nurs J. 2017; 10(2):e9305. 5 medication errors and argued that updating nurses' drug information can play a role in reducing medication errors (38) . In this study, the physicians' illegible medication order was derived to be the second leading cause of incidence of medication errors in the director of nursing-related area. In this regard, Ammenwerth et al. reported consistent findings (39) . Seeking to reduce and manage medication errors depends on a systemic approach to study predisposing factors and eliminate these factors as much as possible; therefore, certain measures should be taken to adjust working hours of nurses and impose restrictions on the number of overtime shift works. In addition, for medication errors due to drug name confusion, the protocols of designing and packaging the drugs should be amended in a manner that the incidence of medication errors is minimized.
Because side effects are not the only risks due to drugs consumption, and since many failures can occur throughout prescription, distribution, and implementation of medication, the incidence of medication errors is considered to be an important index to measure decline in quality of the process of drug administration in all steps of prescription, preparation, and implementation of medication; therefore, the officials of health care systems should focus on the effective processes in reducing medication errors including appropriate training of the staff. Holding in-service training sessions about appropriate techniques of drug prescription and encouraging nurses by directors of nursing are some of the strategies that can have optimal effects on reducing medication errors in clinical settings as much as possible in the light of the current capabilities and limitations.
Implications of the Study
Failure of health care systems causes increase in the medication errors.
Identification of these factors in the health care system helps the nurses eliminate them, decrease medications errors, improve quality of the delivered health care services, and increase patient safety. Overall, the findings of this study demonstrated certain important points regarding the incidence of medication errors. To reduce medication errors and maintain patient safety, certain measures such as holding in-service training sessions on psychology and appropriate principles of implementing medication errors, improving working conditions of the nurses, promoting disclosure of the medication errors, providing necessary infrastructure for computer prescription, disseminating culture of patient safety, and commissioning a comprehensive and inclusive system to register medication errors are necessary.
